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T h e  F i s h e r y  R e s o u r c e  o f  K i s o r o  M i n o r  L a k e s  
B y :  J . R .  K a m a n y i  
I n t r o d u c t i o n :  
K i s o r o  d i s t r i c t  ( 7 3 4 k m
2
)  i s  l o c a t e d  i n  s o u t h w e s t e r n  U g a n d a  
A l t i t u d e  :  6 0 0 0 '  
T e m p e r a t u r e :  1 5  - 2 4 ° C  
T h e r e  a r e  f o u r  m i n o r  l a k e s :  
K a y u m b u  
2 . 2  k m
2  
C h a h a f i  1  k m  
2  
M u t a n d a  
2 6 . 4  k m
2  
M u l e h e  
4 . 1  k m
2  
F i s h  p r o d u c t i o n  i s  p r e s e n t l y  v e r y  l o w  e . g  t h e  4  m i n o r  l a k e s  p r o d u c e d  1 6  m t  i n  1 9 9 8  
w h i c h  p u t  p e r  c a p i t a  f i s h  c o n s u m p t i o n  a t  0 . 0 6 k g  c o m p a r e d  t o  a p p r o x i m a t e l y  1 2 - 1 5  k g  f o r  
e n t i r e  U g a n d a  p o p u l a t i o n .  T h e s e  l o w  c a t c h e s  m a k e  t h e  f i s h  p r i c e  v e r y  p r o h i b i t i v e  ( 1  k g  
c o s t s  2 0 0 0 / = ) .  S t u d y  t h e r e f o r e  w a s  c o n d u c t e d  N o v e m b e r  1 9 9 8  t o  A u g u s t  · 1 9 9 9  a n d  
i n c l u d e d  h i s t o r i c a l ,  p r e s e n t  s i t u a t i o n  a r i d  n e x t  l i n e  o f  a c t i o n  t o  r e - a c t i v a t e  t h e  f i s h e r y  
r e s o u r c e .  
M a j o r  o b j e c t i v e s  
G e n e r a t e  i n f o r m a t i o n  r e q u i r e d  f o r  f o r m u l a t i o n  o f  d e v e l o p m e n t  a n d  m a n a g e m e n t  p o l i c i e s  
f o r  e n h a n c i n g  a n d  s u s t a i n i n g  f i s h  p r o d u c t i o n  i n  K i s o r o  M i n o r  l a k e s  
S p e c i f i c  O b j e c t i v e s  
a )  t o  c o l l e c t  i n f o r m a t i o n  o n  t h e  f i s h e r y  h i s t o r y  
b )  t o  d e t e r m i n e  s p e c i e s  c o m p o s i t i o n ,  a b u n d a n c e  a n d  d i s t r i b u t i o n  i n  t h e  f o u r  l a k e s  
c )  t o  e s t i m a t e  t h e  p r e v a i l i n g  f i s h i n g  e f f o r t ,  g e a r s ,  g e a r  s i z e s ,  f i s h i n g  m e t h o d s  a n d  t h e i r  
e f f e c t  o n  t h e  f i s h e r y  
d )  t o  e s t a b l i s h  t h e  c o n d i t i o n s  o r  m e a n s  o f  i n c r e a s i n g  f i s h  p r o d u c t i o n  
e )  t o  r e c o m m e n d  w a y s  a n d  m e a n s  o f  d e v e l o p i n g  a n d  m a n a g i n g  t h e  f i s h e r y  
M e t h o d o l o g y  
I n t e r v i e w s  w e r e  c a r r i e d  o u t  ( o p i n i o n  l e a d e r s ,  f i s h i n g  c o m m u n i t i e s ,  f i s h e r i e s  s t a f f )  o n  t h e  
h i s t o r y  o f  t h e  f i s h e r y .  A  m a p  w a s  o b t a i n e d  f r o m  M i n i s t r y  o f  L a n d s  a n d  S u r v e y  E n t e b b e .  
C o m m e r c i a l  c a t c h  s t a t i s t i c s  w e r e  c o m p i l e d  f r o m  F i s h e r i e s  D e p a r t m e n t s  ( E n t e b b e ,  K i s o r o  
a n d  K a b a l e )  
E x p e r i m e n t a l  f i s h i n g  ( 3  f l e e t  o f  g i l l n e t s  1 - 5 " ) ,  l o n g l i n e  u s i n g  b o i l e d  m a i z e  o r  
h a p l o c h r o m i n e s  ( h o o k s  s i z e  3 - 1 0 " ) ,  l o c a l  K i s o r o  t r a p s ,  w i r e  t r a p s  w e r e  u s e d .  F i s h i n g  
w a s  c o n d u c t e d  d a y  a n d  n i g h t .  W h e r e  p o s s i b l e ,  c o m m e r c i a l  c a t c h e s  w e r e  a n a l y s e d .  
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B i o m e t r i c  m e a s u r e m e n t s  w e r e  t a k e n  f o r  d i f f e r e n t  t a x a  a n d  s t o m a c h  c o n t e n t s  w e r e 
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History of the Fishery 
Events 
Fish in the lakes around 1930 
Mode of harvest 
Stocking in 1939 and 1960 
Gear and gear size
 
1960
 
1963
 
1970 
1972 & 1981
 
1980
 
Closure 
Increase in average size of 0. 
niloticus and Carp. Total catch 1985 
1987 species exploited 
"Closure 
Reopening 
Commercial catch 1994 -8 
L. Chahafi 
C. carsoni 
Local basket traps 
O. niloticus and common carp respectively O. 
leucostictus (1960) 
' 4-5" 
O. niloticus declined
 
Restocking with O. niloticus increased fish
 
production. each canoe 20-30 O. niloticus,
 
Fish sold locally, Kisoro market or smoked
 
2 0. niloticus per net 0.24kg average. Otters 
appeared angling for carp 
Carp restocking 
Smoking abandoned due to low catches 
1983/84 
1982 -1985 
0. niloticus: 0.24 - 1.8kg, carp 0.8 - 4.4kg.
 
32mt in 4 months
 
O. nilotiCus, carp, O. leucostictus, Barbus, C. 
carsoni, shrimps 
1992/93 due to reduced catches 
1994 
1994/96 increase in carp and O. niloticus due to 
1993 closure 
Carp 40% 
Tilapia 35% 
Shrimps 17% 
C. carsoni 13% 
L. Kayumbu 
C. carsoni 
Local basket traps 
O. niloticus and common carp 
respectively 
4-5" 
Fish sold locally, Kisoro markets or 
smoked 
Otters appeared, angling for carp j 
Carp in 1974 restocked 
Smoking abandoned due to low catches 
or small size fish 
1983/4 
15.4mt in 3 months 
0. niloticus 0.2 - 0.5kg, carp 0.8kg ­
3.6kg. 
O. niloticus, carp, shrimps 
1992/93 due to reduced catches
 
1994
 
1994 -1996 c.carsoni, shrimps, carp, O.
 
niloticus increased
 
Carp 37%
 
Tilapia 35%
 
Shrimps 12%
 
C. carsoni 16% 
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Events Lake Mulehe 
Stocking Common Carp 1962 
Production 1962 125mt Tilapia (mainly o.niloticus) 
Fish in the lake 1963 O. niloticus, Carp, C. mossambicus not 
harvested 
Gear and gear size 3.75" mesh gillnets 
O~r  stocking Carp, T. zillii 1964; Carp1965, 1972 
Disappearance Carp disappeared 1969 
Massive fish kills 1973,1983 
Otter predation 1990 
Closure to fishing 1990 
! ' Most fishermen abandoned fishing 1989 - 93 
activities due to very low catches 
Tilapias and C. mossambicus declined 1994 - 8 
to negligible levels 
Alternatives for exploitation 1994-8 Haplochromines, frogs, C. carsoni now of the 4 
lakes ha,s the lowest production 
Commercial catch 1994 - 98 Tilapias 14% 
C. mossambicus 14% 
C. carsoni 29% 
Edible frogs 9% 
Haplochromines 33% ' 
... 
; 
,.
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Lake Mutanda 
Black bass 1960 
55mt (THapia, Black bass) 
O. nilbticus 72%, Black bass 28%, very , 
few C. mossambicus 
3.0"-4" mesh gillnets 
Tilapia' 1970,'Carp 1973, Tilapia 1984, 
85; Black bass 1967; Tilapias 1985 
,Black bass disappeared 1969; Carp 
1992 
River Mucha 1985 
1990 
1990, 1993 
1989 - 1993 
1994 - 8 
Haplochromines, C. carsoni, frogs 
: .. 
Tilapias 12% 
C. mossambicus 30% 
C. 'carsoni 17% 
Edible frogs 9% 
Haplochomines 32% 
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C o m m e r c i a l  C a t c h  S t a t i s t i c s  
T h e r e  w a s  n o  c o n s t a n t  f i s h i n g  a c t i v i t i e s  d u e  t o  c o n s t a n t  d e c l i n e  i n  f i s h  c a t c h e s .  A g a i n 
  
d u e  t o  v e r y  l o w  c a t c h e s  f i s h e r m e n  o f t e n  f a i l e d  t o  p a y  f o r  l i c e n s e s  a n d  w e r e  b a r r e d  f r o m 
  
f i s h i n g .  S e v e r a l  t i m e s ,  t h e  l a k e s  w o u l d  b e  c l o s e d  t o  f i s h i n g  a f t e r  w h i c h  c a t c h e s  w o u l d 
  
t e m p o r a r i l y  i n c r e a s e  b u t  s o o n  w o u l d  d e c l i n e .  T h e r e  w a s  n o  r e g u l a r  r e s t o c k i n g  1 9 6 3  ­ 

1 9 9 8  a n d  a t  t i m e s  v e r y  f e w  f r y  w o u l d  b e  r e s t o c k e d  a n d  u s u a l l y  w i t h  n o  t a n g i b l e  i n c r e a s e 
  
i n  c a t c h e s .  H o w e v e r ,  w h e n e v e r  1 0 0 0  o r  m o r e  f r y  w e r e  r e s t o c k e d ,  t h e  c a t c h e s  w o u l d 
  
i n c r e a s e  t r e m e n d o u s l y  f o r  a  f e w  y e a r s .  T h e  c o m m e r c i a l  c a t c h  s t a t i s t i c a l  d a t a  o n  t h e  f o u r 
  
l a k e s  a r e  i n d i c a t e d  i n  T a b l e s  1 - 8 . 
  
F i e l d  S u r v e y s  
O n l y  d u g o u t s  a r e  u s e d .  G i l l n e t s  a n d  l o c a l  t r a p s  a r e  t h e  c o m m o n  g e a r s .  A n g l i n g  i s  
' J
c a r r i e d  o u t  u s i n g  b o i l e d  m a i z e  g r a i n s  ( L a k e s  K a y u m b u  a n d  C h a h a f i )  l i v e  h a p l o c h r o m i n e s  
( l a k e s  M u l e h e  a n d  M u t a n d a )  T a b l e  9 .  
F i s h  s p e c i e s  i n  c o m m e r c i a l  a n d  e x p e r i m e n t a l  c a t c h e s  o n  t h e  4  l a k e s  a r e  s h o w n  i n  T a b l e  
1 0 .  
F i s h  s p e c i e s  d i s t r i b u t i o n ,  r e l a t i v e  a b u n d a n c e  
O v e r a l l  m e a n  c a t c h  r a t e s  s h o w e d  m o r e  w e i g h t  o f  f i s h  b e i n g  l a n d e d  o f f s h o r e  t h a n 
  
s h o r e l i n e  o n  a l l  t h e  l a k e s  e x c e p t  L a k e  K a y u m b u .  O .  n i l o t i c u s  a n d  C .  m o s s a m b i c u s 
  
c o n t r i b u t e d  h i g h e r  m e a n  c a t c h  r a t e s  o n  L a k e  M u t a n d a  a n d  M u l e h e  w h i l e  t h e  c o m m o n 
  
C a r p  a n d  0 .  n i l o t i c u s  c o n t r i b u t e d  h i g h e s t  o n  l a k e s  C h a h a f i  a n d  K a y u m b u  r e s p e c t i v e l y . 
  
B a r b u s  s p ,  T  z i l / i i  a n d  C .  c a r s o n i  c o n t r i b u t e d  m o r e  a l o n g  t h e  s h o r e l i n e  a n d  c o m m o n 
  
c a r p  w a s  o f f s h o r e  ( T a b l e  1 1 ) . 
  
S p e c i e s  d i s t r i b u t i o n  a t  t h e  s h o r e l i n e  a n d  o f f s h o r e  i n  d i f f e r e n t  e x p e r i m e n t a l  g i l l n e t  m e s h 
  
s i z e  n e t s  1 - 5 "  b a s e d  o n  b e t t e r  m e a n  c a t c h  r a t e s  ( g / n e t / d a y / n i g h t )  a r e  s h o w n  b e l o w 
  
L a k e  S h o r e l i n e  
O f f s h o r e  > 1 0 m  
C h a h a f i  
C o m m o n  C a r p  ( 3 . 5 " ,  5 " )  
C o m m o n  C a r p  ( 4 " , 4 . 5 " , 5 " ) 
  
K a y u m b u  
C .  c a r s o n i ( 1 . 5  a n d  2 " ) 
  
0 .  n i l o t i c u s  ( 2 . 5 " , 3 " - 3 . 5 " )  
C o m m o n  C a r p  ( 5 " ) 
  
M u l e h e  N e g l i g i b l e  
O .  n i l o t i c u s  ( 3 " ,  4 " ,  5 " ) 
  
M u t a n d a  
N e g l i g i b l e  
O .  n i l o t i c u s  ( 4 " ) 
  
L e n g t h  f r e q u e n c y  d i s t r i b u t i o n  o f  s p e c i e s  c a u g h t  i n  e x p e r i m e n t a l  g i l l n e t s  a r e  s h o w n  i n 
  
F i g u r e  3 - 9  a n d  c o n t r i b u t i o n  b y  f r e s h  w e i g h t  i n  F i g u r e  2 a  a n d  b . 
  
T r a p s  
L o c a l  t r a p s  c a u g h t  m a i n l y  C .  c a r s o n i ,  f e w  e d i b l e  f r o g s  a n d  a  f e w  h a p l o c h r o m i n e  s p  o n  
L a k e s  M u t a n d a  a n d  M u l e h e .  W i r e  t r a p s  c a u g h t  O .  n i l o t i c u s  o n  L a k e  M u l e h e  T a b l e  1 2 .  
' ; i  
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B i o l o g i c a l  O b s e r v a t i o n s  
N e m a t o d e s  w e r e  i n  1 1 %  o f  O .  l e u c o s t i c t u s  o n  L a k e  C h a h a f i  ( a v e r a g e  4  n e m a t o d e s / f i s h ) ,  
C .  m o s s a m b i c u s ( s O % ) h a d  n e m a t o d e s  o n  L a k e  M u t a n d a  ( a v e r a g e  1 1  p e r  f i s h ) .  O n e  C .  
" ' ;  
c a r s o n i  o n  R .  M u c h a  h a d  o v e r  1 0  n e m a t o d e s  w h i l e  1 0 %  w e r e  i n f e s t e d  o n  L a k e  
. . 	  M u t a n d a .  O n  L a k e  M u l e h e  a l l  C .  m o s s a m b i c u s  a n a l y s e d  h a d  n e m a t o d e s  ( a v e r a g e  5 9  
p e r  f i s h )  8 %  o f  C .  c a r s o n i  w e r e  i n f e s t e d  ( a v e r a g e  7  n e m a t o d e s  p e r  f i s h .  
F e e d i n g :  S u m m a r y  o f  v a r i o u s  f o o d  i t e m s  f r o m  d i f f e r e n t  f i s h  s p e c i e s  a r e  s h o w n  i n  T a b l e  
1 3  
F e c u n d i t y  
T h e  a v e r a g e  e g g  c o u n t  a r e  s h o w n  i n  T a b l e  1 4  C o m m o n  C a r p  p r o d u c e d  o v e r  0 . 5 m  e g g s .  
' I
B u t  i t  a p p e a r s  v e r y  f e w  e g g s  h a t c h  d u e  t o  p r o b a b l d j  v e r y  l o w  t e m p e r a t u r e s  t h a t  e x i s t  i n  
t h e  w a t e r s .  T h e  s a m e  e f f e c t  c o u l d  b e  a p p l i c a b l e  t o  o t h e r  s p e c i e s .  
S i z e  a t  f i r s t  m a t u r i t y  
R o u g h  e s t i m a t i o n  o f  s i z e  a t  f i r s t  m a t u r i t y  f o r  s o m e  f i s h  s p e c i e s  a n d  s i z e  a t  w h i c h  f i s h  a r e  
a l l  m a t u r e  a r e  s h o w n  i n  T a b l e  1 5  
. .  ' l l l i i 1 i i 1 i 1 ! ! l  
6  
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~ ~j ! W i t i s a m r s r  ?  
; , 1  G~ner.ll observ~.tioDS a n d  re~ommendations .  ' 	  . . . .  
r .  
~ w .  
. 	  .  1 .  F i s h i n g  a c t i v i t i e s  o n  t h e  K i s o r o  m i n e r  l a k e s  h a v e  n o t  b e e n  c o n t i n u o u s  s i n c e  1 9 6 3  d u e  t o  
I
.  c o n s t a n t  d e c l i n e  i n  f i s h  c a t c h e s  r e s u l t i n g  i n .  f a i l u r e  o f  t h e  f i s h e r m e n  t o  p a y  f o r  f i s h i n g  
l i c e n c e s .  
5 . 	  B l a c k  b a s s  d i d  w e i !  o n  L .  M u t a n d a .  t h e  r e s t o c k i n g  o f  t h i s  l a k e  w i t h  t h e  s p e c i e s  i s  
r e c o m m e n d e d  
6 . 	  T h e r e  i s  a  b i g  d e c l i n e  i n  t h e  c a t c h e s  o f  m a j o r  f i s h  s p e c i e s  o n  a l l  t h e  l a k e s .  I t . i s  u r g e n t  t h a t  
. t h e s e  l a k e s  a r e  r e s t o c k e d  w i t h  s p e c i e s .  w h i c h  c a n  w i t h s t a n d  l o w  t e m p e r a t u r e s :  S p e c i e s  l i k e '  
0 .  n i l o t i c u s .  M i r r o r  c a r p .  B l a c k  b a s s .  C .  m o s s a m b i c u s . .  
7 . 	  T h e  r e a r i n g  o f  t h e  f r y  s h o u l d  b e  d o n e  i n  K i s o r o  f o r  t h e  f r y  t o  a c c l i m a t i s e  t o  t h e  c o l d  
t e m p e r a t u r e s  o f  t h e  d i s t r i c t  b e f o r e  r e - s t o c k i n g .  T h e r e  s h o u l d . ,  p r e f e r a b l y  b e  e s t a b l i s h m e n t  
o f  a  p e r m a n e n t  h a t c h e r y  i n  K i s o r o  t o  e n a b l e  r e g u l a r  r e s t o c k i n g .  E . " , c e s s  f r y  c o u l d  b e  s o l d  
t o  t h e  f i s h  t a n n e r s  a n d  f u n d s  r a i s e d  t o  r u n  t h e  h a t c h e r y .  i  
. 	  : ?  
i  
8 . 	  P r e f e r a b l y  s t o c k i n g  d e n s i t y  i s  t ' f i s h  f r y  p e r  1 m
2
,  R e a s o n a b l e  s t o c k i n g  d e n s i t y  i s  v e r y  
f
i . m p m t 3 D t  t o e n a b l e  i n c r e a s e d  f i s h  p r o d u c t i o n .  
1
9 .  F r o m t h e  a n a l y s i s  o f m o m h l y  c a t c h  d a t a  s t a t : i s t i c t  0 .  n i k J t i C U 3  a n d  M i r r o r  c a r p  w h e n  
' I i
f  
s t o c k e d  t a k e  6 - &  m o n t h s " t . J '  a p p e a r  i n  t h e  f i s h e r y .  However~ h l a c k  b a s s  a n d  M i r r o r  c a r t :  
s p e c i e s  s t a r t e d  t o  d e c l i n e  3 - 4  y e a r s  a f t e r  r e s t o c k i n g .  F u r t h e r  d e c l i n e  r e s u l t e d  i n  t o t a l  
d i s a p p e a r a n c e  a f t e r  a b o u t  6 - 7  y e a r s  o f r e s t o c l c i n g  a s  w a s - t h e  c a s e  f o r  B l a c k  b a s s  a n d  
M i I T o r  c a r p  o n L a k e M n t a n d a  a m i  M i r r o r  C 3 r l 7  o n  L a k e  M u l e h e .  M i r r o r  e a r p  o n  l a k e s  
K a y u m b u  a n d  C b a h a f i  s e e m s t o  p e r s i s t  a m c l r  l o n g e r t b a n  0 1 1  t h e  o t h e r  t w o '  l a k e s ' .  O .  
1 1  
n i i o t i c u s  t h o u g ! l  ~ed t o  v e r y  l o w  l e v e l s , .  i t  h a s  n e v e r  d i s a p p e a r e d .  c o m p l e t e l y  s i n c e  
1 9 6 3  t o  1 9 9 3  o n  a l l  t h e l a k e s . '  . _ ' .  .  . . .  _ . .  . . .  . ­
1 0 . 	  T h e  p r e s e n t  m a j o r  f i s h e r i e s - c a n t e n t a t i v e l y  t i e  e x p l o i t e d  u s i n g  g i l l n e t  m e s h  s i z e  n e t s  o f 4 "  
. - i i  
a n d  a b o v e  a n d h o o k s  o r s i Z e  9  a m i b i g g e r : .  .  
i  
t i  
1 1 .  A : . f t e r  t D a n i p u l a t i n g  t h e  l a k e s "  f u r  i n c r e a s e d  f i s h  p r o d u c t i o n ,  t h e r e  s h o u l d  b e  a :  s t l a t e g y  o f  
A  
c o - r n a n a g e m e m o f t h e  r e s o n r c e .  
t
. ,
~ 
,  
, I  ¥ "  
j~ 
) j  
f~i 
. . . .  
L  
I  
- ' ­
T a b l e  1 .  F i s h  C a t c h  S t a t i s t i c s  o n  L a k e  C h a h a f i  p e r i o d  1 9 6 3 - 1 9 9 8 
  
: - - .~:, 
Y e a r  
T i l a p i a  M i r r o r  c a r p  
. T o t a l  w e i g h t  
N u m b e r  W e i g h t  ( k g )  N o .  W t  
.  m t 
  
1 9 6 3  -
7 4 9  
3 3 7  
-
0 . 3 
  
1 9 6 4  
7 6 6 8  2 5 3 7  
f e w  c a u g h t / n o t  r e c o r d e d  2 . 5 
  
1 9 6 5  
1 2 5 3 2  
2 8 0 4  
3 - 7  
2 . 8 
  
1 9 6 6  
8 5 7 2  
2 1 8 0  
1 - 4 . 5  
2 . 2 
  
1 9 6 7  
7 5 4 3  
1 8 2 8  
2 - 8 . 0  
1 . 8 
  
1 9 6 8  
-
- -
­
1 9 6 9  
- -
-
­
1 9 7 0  
1 0 8 9 9  2 6 2 1  
-
2 . 6 
  
1 9 7 1  
1 4 9 4 8  
4 0 4 6  
-
4 . 1 
  
1 9 7 2  1 1 5 0 9  
3 1 1 4  
-
3 . 1 
  
1 9 7 3  
1 0 5 8  2 8 5  
1 2 7 - 4 1 3  
0 . 7 
  
1 9 7 4  
3 4 3 3  8 8 7  
6 3 7 - 1 5 4 6  
2 . 4 
  
1 9 7 5  2 0 7 0  
6 6 8  2 3 1 4 - 4 3 7 4  5 . 0 
  
1 9 7 6  
2 5 2 4  7 9 2  2 9 7 3 - 3 4 7 5  
4 . 3 
  
1 9 7 7  
, 4 2 0 7  
1 2 3 2 .  2 2 5 5 - 2 7 4 9  
4 . 0 
  
1 9 7 8  
6 7 3 5  
1 5 4 6  
1 5 9 0 - 1 9 3 2  3 . 5 
  
1 9 7 9  4 7 5 3  
1 1 3 4  
7 6 3 - 7 0 0  
1 . 8 
  
1 9 8 0  3 5 0 4  7 5 9  4 7 2 - 4 0 8  
1 . 2 
  
1 9 8 1  
- -
-
­
1 9 8 2  9 8 3 2  
1 9 8 0  
4 8 1 4 - 3 9 7 2  6 . 0 
  
1 9 8 3
- -
-
­
1 9 8 4
- -
-
­
1 9 8 5  9 4 6 6  1 6 9 2 7  
3 3 7 3 - 1 4 6 9 8  3 1 . 6 
  
1 9 8 6
- -
- ­
1 9 8 7
-
-
- ­
1 9 8 8
-
-
-
­
T i l a p i a  M i r r o r  c a r p  
C .  c a r s o n i /  R e d  s h r i m p s 
  
1 9 8 9  
3 2 k g  ( 5 0  i n  n u m b e r )  
3 4 8 k g  
3 2 3 k g  
0 . 7 
  
1 9 9 0
-
-
­
1 9 9 1  2 1 6  4 7 k g  ( 1 4 4  i n  N u m b e r )  
2 0 9 k g  0 . 3 
  
6 3 k g  
1 9 9 2
- - -
­
1 9 9 3
- - -
­
T i l a p i a  ( k g )  M i r r o r  c a r p  ( k g )  
C .  c a r s o n i / R e d  s h r i m p s  
M t 
  
1 9 9 4  
5 7 0  6 0 0  3 4 0  
-
1 5 0  1 . 7 
  
1 9 9 5  9 7 0  
1 2 0 0  4 1 0  
-
3 1 0  
2 . 9 
  
1 9 9 6  1 2 2 0  1 1 3 0  5 2 0  
-
4 6 0  
3 . 3 

.  
1 9 9 7  5 4 0  1 0 8 0  
5 1 0  
-
3 3 0  2 . 4 
  
1 9 9 8  7 6 4  1 4 6 9  5 4 1  
- 2 1 1  3 . 0 
  
~," 
. J ! / i J  
7 
  
'---~...... '~'- . . . .  ~._.~>'-o:-
. . ,  ~ ~": 
. "  
~ ; , ­
~': ' , , '
"I'~··'.··'··,",,·,r' ,  
I  . - ' .  ' : ' ­
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T a b l e  2 .  A v e r a g e  w e i g h t  o f  f i s h  ( k g )  i n  c o m m e r c i a l  c a t c h e s  o n  
L a k e  C h a h a f i  1963~i998 
Ye~r 
T i l a p i a  
M i r r o r  c a r p  
1 9 6 3  
0 . 4 5  
1 9 6 4  
0 . 3 3  
­
,  1 9 6 5  
0 . 2 2  
2 . 3 
  
1 9 6 6  
0 . 2 5  
4 . 5 
  
1 9 6 7  
0 . 2 4  
4 . 0 
  
"
1 9 6 8  
-
­
1 9 6 9
-
­
1 9 7 0  
0 . 2 4  
­
1 9 7 1  
0 . 2 7  
­
1 9 7 2  
0 . 2 7  
­
1 9 7 3  
0 . 2 7  3 . 3 
  
1 9 7 4  0 . 2 6  
2 . 4 
  
1 9 7 5  0 . 3 2  1 . 9 
  
1 9 7 6  
0 . 3 1  1 . 2 
  
1 9 7 7  
0 . 2 9  1 . 2 
  
1 9 7 8  '  
0 . 2 3  L 2 
  
1 9 7 9  
0 . 2 4  0 . 9 
  
1 9 8 0  
0 . 2 2  0 . 9 
  
1 9 8 1  
-
­
1 9 8 2  0 . 2 0  0 . 8 2 
  
1 9 8 3
-
­
1 9 8 4
-
­
1 9 8 5  1 . 8  4 . 4 
  
1 9 8 6  
-
­
1 9 8 7
-
­
1 9 8 8
- ­
1 9 8 9  
-
0 . 6 
  
1 9 9 0
-
­
1 9 9 1  
0 . 2 9  
0 . 3 
  
' "  
8  
. . . .  , , , . ,  _ .  
. l .  . :  ~
~~.- .  
~,~ 
- -
- -
- -
-
-
-
-
- -
-
-
~ 
T a b l e  3 .  L a k e  K a y u m b u  - C o m m e r c i a l  c a t c h  s t a t i s t i c s  1 9 6 3  - 1 9 9 8  
Y e a r  
1 9 6 3  
1 9 6 4  
1 9 6 5  
1 9 6 6  
1 9 6 7  
1 9 6 8  
1 9 6 9  
1 9 7 0  
1 9 7 1  
1 9 7 2  
1 9 7 3  
1 9 7 4  
1 9 7 5  
1 9 7 6  
1 9 7 7  
1 9 7 8  
1 9 7 9  
1 9 8 0  
1 9 8 1  
1 9 8 2  
1 9 8 3  
1 9 8 4  
1 9 8 5  
1 9 8 6  
1 9 8 7  
1 9 8 8  
1 9 8 9  
1 9 9 0  
1 9 9 1  
1 9 9 2 / 9 3  
1 9 9 4  
1 9 9 5  
1 9 9 6  
1 9 9 7  
1 9 9 8  
T i l a  ) i a  
N u m b e r  W e i g h t  
( k g )  
6 9 0 1  
7 0 6 4  
1 2 9 1 0  
5 9 5 7  
2 8 4 3  
-
-
3 9 6 6 8  1 4 1 8 7  
2 1 2 9 0  6 0 3 3  
1 0 6 4 5  
3 0 1 6  
1 1 0 0 2  5 5 4 9  
4 2 2 7  9 2 5  
5 3 7 6  1 2 7 9  
1 1 9 6  8 6 4  
5 3 7 0  
1 4 6 9  
8 8 8 8  1 8 9 0  
5 0 0 4  1 1 3 9  
2 4 9 7  5 3 3  
7 6 0 9  1 7 2 4  
7 0 7 2  
3 3 5 0  
1 9 5 5  
9 1 9  
7 7 6 1  1 7 6 9  
7 6 4 1  1 8 7 9  
1 1 0 9  1 5 2  
T i l a p i a  - k g  M . c a r p  ­
k g  
7 5 0  
7 4 0  
9 6 0  1 6 6 0  
2 7 7 0  2 5 3 0  
1 7 2 0  1 3 2 0  
2 2 2 3  2 5 8 3  
M i r r o r  c a r p  
N o .  K g .  
- -
-
-
4  
1 9  
2 8  1 4 2  
-
-
-
-
- -
-
-
-
-
-
-
-
-
9 2 3  
2 1 2 6  
6 2 5 9  
1 0 4 4 0  
9 5 1 7  
2 4 3 7 0  
6 7 3 9  
1 3 0 7 4  
3 0 6 6  
6 8 8 9  
9 9 6  1 1 3 5  
6 3 5  5 6 8  
-
-
7 4 4 7  6 0 3 1  
-
-
- -
3 3 5 8  1 2 0 2 0  
8 6  3 1 0  
- -
-
-
i 4 2 3  7 0 2  
4 8 6  4 1 8  
1 1 7  
2 1 3  
-
-
R e d  s h r i m p s - C .  c a r s o n i  - k g  
k g  
1 5 0  2 7 0  
4 0 0  
3 7 0  
1 0 6 0  
6 6 0  
8 0 0  6 3 0  
5 7 8  1 5 2 9  
R e d  s h r i m p s  
T o t a l  w e i g h t  
k g  
M t  
6 . 9  
7 . 1  
1 2 . 9  
6 . 1  
2 . 8  
-
-
1 4 . 2  
6 . 0  
3 . 0  
5 . 6  
3 . 1  
1 1 . 7  
2 5 . 2  
1 4 . 5  
8 . 7  
2 . 3  
1 . 1  
-
7 . 8  
-
-
1 5 . 4  
1 . 2  
-
-
9 9 5  3 . 5  
7 4 5  
3 . 0  
1 0 0  
0 . 5  
1 . 9  
3 . 4  
7 . 0  
4 . 5  
6 . 9  
9  
l  
I I '  - . 
  
- I '  . . 
  
. .  ­
T a b l e  4 .  A v e r a g e  w e i g h t  ( k g )  o f  f i s h  i n  c o m m e r c i a l  c a t c h e s  o n  L a k e  K a y u m b u  ( 1 9 6 3  _  
1 9 9 8 )  
Y e a r  
T i l a p i a ' 
  
1 9 6 3  
­
1 9 6 4  
­
1 9 6 5  
0 . 3 
  
1 9 6 6  
­
1 9 6 7  
"  
1 9 6 8  
­
1 9 6 9  
­
1 9 7 0 .  0 . 3 5  
1 9 7 1  0 . 2 8  
1 9 7 2  0 . 2 8  
1 9 7 3  0 . 5 0  
1 9 7 4  
0 . 2 2  
1 9 7 5  
0 . 2 4  
1 9 7 6  0 . 7 2  
1 9 7 7  
0 . 2 7  
1 9 7 8  
0 . 2 1  
1 9 7 9  
0 . 2 3  
1 9 8 0  
0 . 2 1  
1 9 8 1  
­
1 9 8 2  
0 . 2 3  
1 9 8 3  
­
1 9 8 4  
­
1 9 8 5  
0 . 4 7  
1 9 8 6  0 . 4 7  
1 9 8 7  
­
1 9 8 8  
­
1 9 8 9  0 . 2 3  
1 9 9 0  0 . 2 5  
1 9 9 1  0 . 1 4  
1 9 9 2 / 9 3  
­
1 9 9 4 / 9 8  
N o  d a t a  f o r  n u m b e r  o f f i s h  
M i r r o r  c a r p  
-
-
4 . 6  
5 . 1  
-
-
-
-
-
-
-
2 . 3  
1 . 7  
2 . 6  
1 . 9  
2 . 3  
l . l  
0 . 9  
-
0 . 8 1  
-
-
3 . 6  
3 . 6  
-
-
0 . 5 0  
0 . 9 0  
1 . 8 0  
-
1 0 
  
. . . . 
  
. , 
  
I'~ 
I  T a b l e  5 .  F i s h  C a t c h  S t a t i s t i c s  o n  L a k e  M u l e h e  1 9 6 3 - 1 9 9 8  
I I  
Y e a r  
T i l a p i a  M i r r o r  c a r p  
C .  m o s s a m b i c u s  T o t a l  M t  
I  
N o .  
K g .  
N o  
I  
K g  
N o .  K g .  
1 9 6 3  
2 8 7 6 8 7  6 6 1 6 8  
-
-
6 6 . 2  
1 9 6 4  
1 6 5 1 4 6  3 6 7 4 8  2 7 2  5 6 3  
3 7 . 3  
,  
1 9 6 5  
5 0 6 1 9  1 2 5 6 0  1 2 2  
5 1 1  1 3 . 1  
1 9 6 6  
2 0 1 1 4 8  5 8 0 8 0  1 8 1  
8 3 9  5 8 . 9  
1 9 6 7  
1 4 9 4 9 0  4 1 2 2 4  7 6  
4 5 3  4 1 . 7  
1 9 6 8
-
- -
­
I  
­
1 9 6 9
-
-
-
-
­
1 9 7 0  1 3 0 8 7 8  
3 6 7 0 6  
-
-
3 6 . 7  
1 9 7 1  6 0 4 9 5  1 6 2 1 1  
-
-
1 6 . 2
I  
1 9 7 2  
7 0 1 9 5  1 6 2 1 0  
- -
1 6 . 2  
1 9 7 3  4 3 8 2  1 0 5 2  
4 0 9  1 7 5 4  
2 . 8
I  
1 9 7 4  
1 8 2 4  
5 1 9  
1 7 2  1 1 9 5  
1 0  
3 4  1 . 8  
I  
1 9 7 5  2 0 5 2  4 9 3  
8 9  
7 7 1  1 4  2 8  
1 . 3  
1 9 7 6  1 5 4 3  
4 1 5  
6 6  
5 4 8  
3 5  
6 8  
1 . 0  
1 9 7 7  2 0 9  
7 1  1 4  1 4 9  7 8  1 3 7  0 . 4  
I  
1 9 7 8  3 5 0  
1 3 5  
8  7 8  
4 6  1 0 9  0 . 3  
1 9 7 9  8 2 9  
2 5 9  
3  
2 9  
1 2  2 5  
0 . 3  
1 9 8 0 2 9 1  
9 4  
3  3 6  
1 1  
2 2
0 . 2  
1 9 8 1  
2 1 5  6 0  1  1 0 1  
1
0 . 0 7  
1 9 8 2 6 3 1
2 0 5  9  
9 1  
1 3  
3 3
O J  
1 9 8 3  1 1 2 5  5 8 9  
-
-
2 3  
4 5  0 . 6  
1 9 8 4  2 9 0  1 4 1  1  1 2
4  
1 1  
0 . 2
J  
1 9 8 5  2 2  1 3  3  
3 5 4 6  8 4  0 . 1  
1 9 8 6  3 0 3  1 4 6  1 2  1 0 0  8 7  1 3 5  0 . 4
J  
1 9 8 7  2 5 6  1 2 7  
9  
7 2  
6 0  
1 1 0  
O J  
1 9 8 8  6 8  2 7
-
-
2 0  
4 9  0 . 1  
1 9 8 9 - 9 3
-
-
- -
- ­
J  
T i l a p i a  M J c a r p  C .  m o s s a m b i c u s  C .  c a r s o n i  k g  E d i b l e  f r o g s  k g  H a p ! .  
k g  k g  K g  
T o t .  
1 9 9 4  
1 5 0  
-
1 6 0  1 2 0  3 0  
1 1 0  - 0 . 6  
1 9 9 5  1 5 2  
-
1 0 4  
2 4 4  
1 7 0  6 7  - 0 . 7  
I  
I  
1 9 9 6  
1 4 0  
-
8 0  
2 8 0  
4 0  
3 4 0  - 0 . 9  
1 9 9 7  1 2 0  
-
1 4 0  
3 0 0  7 0  
5 3 0  - 1 . 2  
1 9 9 8  
1 4 1  
-
1 9 2  4 9 7  1 1 2  
5 5 7  - 1 . 5  
I  
I  
r  
J  
t  
1 1  
T a b l e  6 .  A v e r a g e  w e i g h t  o f  f i s h  ( k g )  i n  c o m m e r c i a l  c a t c h e s  o n  
L a k e  M u l e h e  1 9 6 3 - 1 9 9 8  
Y e a r  
T i l a p i a  M i r r o r  c a r p  
C .  m o s s a m b i c u s  
1 9 6 3  
0 . 2 3  
-
­
1 9 6 4  
0 . 2 2  
2 . 1  
­
1 9 6 5  
0 . 2 5  
4 . 2  
­
1 9 6 6  
0 . 2 9  4 . 6  
­
1 9 6 7  0 . 2 8  6 . 0  
­
1 9 6 8  
-
-
­
· 1 9 6 9  - -
­
1 9 7 0  
0 . 2 8  
- ­
1 9 7 1  0 . 2 7  
- ­
1 9 7 2  
0 . 2 3  
-
­
1 9 7 3  0 . 2 4  
4 . 3  
­
1 9 7 4  
0 . 2 8  6 . 9  3 . 4  
1 9 7 5  0 . 2 4  8 . 7  
2 . 0  
1 9 7 6  
0 . 2 7  
8 . 3  1 . 9  
1 9 7 7  
0 . 3 4  
1 0 . 6  1 . 8  
1 9 7 8  0 . 3 8  
9 . 8  2 . 4  
1 9 7 9  0 . 3 1  
9 . 6  
2 . 1  
1 9 8 0  0 . 3 2  1 2 . 0  
2 . 0  
1 9 8 1  0 . 2 8  -
1 . 0  
1 9 8 2  0 . 3 2  1 0 . 0  
2 . 5  
1 9 8 3  0 . 5 2  
-
­
1 9 8 4  0 . 4 8  1 2 . 0  
2 . 5  
1 9 8 5  
0 . 5 7  
1 1 . 7  1 . 8  
1 9 8 6  0 . 4 8  8 . 3  
1 . 6  
1 9 8 7  0 . 4 9  7 . 9  
1 . 8  
1 9 8 8  0 . 4 0  
-
2 . 5  
1 9 8 9  t o  1 9 9 8  
N o  d a t a  f o r  n u m b e r  o f  f i s h  
1 2  
i J _  - : _ : : ,  
. .~ 
T a b l e  7 .  C a t c h  s t a t i s t i c s  o n  L a k e  M u t a n d a  1 9 6 3  t o  1 9 9 8  
Y e a r  S p e c i e s  
T o t a l  
( m t  
T i l a r  i a  B l a c k  b a s s  C .  m o s s a m b i c u s  
N o .  
W t .  ( k g )  
N o .  
W t  ( k g )  N o .  W t  ( k g )  
1 9 6 3  3 0 9 8 0  1 3 9 4 1  8 0 4 0  
3 6 1 8  
1 7 . 6  
1 9 6 4  1 0 7 3 3  
4 4 8 1  
2 8 4 8  
1 4 4 2  
5 . 9  
1 9 6 5  
9 9 0 9  
3 5 8 1  5 6  5 1  
3 . 6  
1 9 6 6  4 5 6 6  
1 6 0 1  4  8 . 2  
1 . 6  
1 9 6 7  1 6 3 9  
5 5 3  
2  
3 . 6  1  3 . 6  0 . 6  
1 9 6 8  
4 0 0  
1 9 8  
-
- -
-
0 . 2  
1 9 6 9  3 2 2  
1 6 7  
-
-
1  
5  
'  0 . 1 7  
1 9 7 0  
2 4 7  
9 5  
-
- 5  
6  
0 . 1  
1 9 7 1  
5 8  2 6  
-
-
3  
5 . 4  0 . 0 3  
1 9 7 2  
1 6 8  1 1 7  
1  M / c a r p  2 . 7  5 8  6 5 . 0  
0 , 1 8  
T i l l i p i a  M i r r o r  c a r p  
C .  m o s s a m b i c l l s  
N o .  
W t .  ( k g )  N o .  W t ( k g )  
N o .  
W t  ( k g )  
1 9 7 3  
2 3 7  1 3 9  3 5  5 6 . 5  
2 2 2  4 0 7  
0 . 6 0  
1 9 7 4  5 1  
4 7  
2 4 0  
7 0 8  1 3 2  4 7 8  
1 . 2 3  
1 9 7 5  
4 7  
4 4  
2 0 1  
1 1 7 4  1 4 8  6 4 6  
1 . 8 6  
1 9 7 6  
7 4  
8 2  2 2 8  1 2 1 7  2 3 6  7 3 7  2 . 0 4  
1 9 7 7  
5  
5  1 2  9 9  
1 7 0  
5 3 4  0 . 6 4  
1 9 7 8  2 4  1 3 . 2  
3 0  
1 9 1  1 3 5  9 4  0 . 6 7  
1 9 7 9  1 2  6 . 0  
1 7  
6 2  9 4  3 8 3  0 . 4 6  
1 9 8 0  
4  
1 . 9  
1 9  
1 1 3  4 0  
9 3  0 . 2 1  
1 9 8 1  
4  
, 6  
9  
3 8  1 0  1 0  
0 . 0 5  
1 9 8 2  1 6  7  2 6  
1 7 2  5 4  
1 5 1  
0 . 3 3  
1 9 8 3  3 3  
2 6 . 5  
3  
2 0  8 9  2 4 2  
0 . 2 9  
1 9 8 4  
-
-
-
- 7 1  1 5 2  0 . 1 5  
1 9 8 5  9 1 3  5 3 9  
8  
7 7  
1 8 5 5  3 8 7 6  4 . 4 9  
1 9 8 6  1 6 3 6  8 1 5  
2  
2 3  1 2 2 5  2 3 2 1  
3 . 1 6  
1 9 8 7  8 8 1  
4 3 7  
-
-
7 0 9  1 2 1 5  
1 . 6 5  
1 9 8 8  4 8 8  2 4 5  
4  
2 5  3 9 7  
7 2 8  1 . 0 0  
1 9 8 9  
1 1 7 2  
6 2 3  
I  
1 2 , 5  
5 5 0  
1 2 1 0  J . 8 5  
T i l a p i a  M i r r o r  c a r p  C .  m o s s a m b i c u s  . c .  c a r s o n i  
1 9 9 0  
1 0 7 8  
5 5 9 k g  
2  
2 5 k g  7 0 3  1 8 1 1  k g  
1 7 8 k g  
2 . 5 7  
1 9 9 1  
1 0 8 8  6 0 2  
7  
7 2  6 5 2  1 7 1 6  1 0 5  
2 . 5  
H a p  5  
F r o g s  2 . 5  
1 9 9 2  
1 9 6  
5 2 6  
0 . 5 3  
1 9 9 3  
- -
-
- -
.  
-
-
T i l a p i a  k g  
C . m o s s  k g  
C .  c a r s o n i  
H a p ! .  F r o g s  k g  
k R  
k g  
1 9 9 4  
5 6 0  
1 4 6 0  
5 3 0  
9 8 0  
4 3 0  
3 . 9 6  
1 9 9 5  
6 8 0  
1 9 2 0  
3 4 0  
8 8 0  2 6 0  
4 . 0 8  
1 9 9 6  
6 4 0  
1 2 1 0  5 6 0  
1 2 6 0  3 3 0  4 . 0 0  
1 9 9 7  
4 3 0  
8 8 0  
8 7 0  
1 2 8 0  
4 3 0  
3 . 8 9  
.  1 9 9 8  
1 7 4  
6 9 2  
1 2 1 6  
2 0 4 8  
3 9 2  
4 . 5 2  
1 3 
  
w i  
_ " 0 ' "  , .  _ _  
· - ~";:Q,,.:":,' "~~ .;~ - . .  
~I-'-" . ' . . .  
"  
I  ~
 
T a b l e  8 .  A v e r a g e  w e i g h t  o f  c o m m e r c i a l  f i s h  s p e c i e s  ( k g )  o n  
I ,  
, I  
I :  
I  
I '  
I  
' I  
I  
I  
I  
I  
L a k e  M u t a n d a  1 9 6 3 - 1 9 9 8  
Y e a r  T i J a p i a  
B l a c k  b a s s  
M i r r o r  c a r p  
C .  m o s s a m b i c u s  
1 9 6 3  
0 . 4 5  0 . 4 5  
-
-
1 9 6 4  0 . 4 2  
0 . 5 1  
-
-
1 9 6 5  
0 . 3 6  0 . 9 1  
-
-
1 9 6 6  
0 . 3 5  2 . 1  
-
-
1 9 6 7  
0 . 3 4  1 . 8  
-
-
1 9 6 8  0 . 4 9  
-
-
-
1 9 6 9  0 . 5 2  
-
-
-
.  1 9 7 0  0 . 3 9  
- -
-
1 9 7 1  0 . 4 5  
7  
- -
-
1 9 7 2  0 . 7 0  
-
-
-
1 9 7 3  0 . 5 9  
- 1 . 6  
1 . 8  
1 9 7 4  0 . 9 2  
-
3 . 0  
3 . 6  
1 9 7 5  0 . 9 4  
-
5 . 8  4 . 4  
1 9 7 6  1 . 1 0  
-
5 . 3  3 . 1  
1 9 7 7  1 . 0  
-
8 . 2  3 . 1  
1 9 7 8  0 . 5 5  -
6 . 4  3 . 7  
1 9 7 9  0 . 5 0  
-
3 . 6  4 . 1  
1 9 8 0  
0 . 4 8  
-
5 . 9  2 . 3  
1 9 8 1  1 . 5 0  
-
4 . 2  
1 . 0  
1 9 8 2  
0 . 4 0  - 6 . 6  
2 . 8  
1 9 8 3  
0 . 8  - 6 . 7  
2 . 7  
1 9 8 4  
-
-
-
2 . 1  
1 9 8 5  0 . 5 9  
- 9 . 6  2 . 1  
1 9 8 6  0 . 5 0  
-
1 l . 5  1 . 9  
1 9 8 7  0 . 5 0  
- -
1 . 7 '  
1 9 8 8  0 . 5 0  
-
6 . 3  
1 . 8  
1 9 8 9  0 . 5 3  
-
1 2 . 5  2 . 2  
1 9 9 0  0 . 5 2  
-
8 . 3  
2 . 6  
1 9 9 1  0 . 5 5  
-
1 0 . 3  
2 . 6  
1 9 9 2  0 . 5 5  
-
- 4 . 2  
1 9 9 3  N o  d a t a  
-
c l o s e d  f i s h i n g  
1 9 9 4  - 1 9 9 8  D a t a  d i d  n o t  h a v e  n u m b e r  o f  f i s h  c a u g h t  o n l y  t o t a l  w e i g h t  w a s  a v a i l a b l e  
I  
I  
I  
I  
I  
I  
1 4  
I  
I I  
, ; ,  " , , 4  
~ . . .  , ' "  
T a b l e  9 .  F i s h i n g  e f f o r t  a n d  f i s h i n g  m e t h o d s  o n  K i s o r o  M i n o r  l a k e s  ( 1 9 9 9 )  
L A K E S  
C h a h a f i  
K a v u m b u  M u t a n d a  
M u l e h e  
N o .  o f  f i s h  l a n d i n g s  
1  
1  4  1  
D u g o u t  c a n o e s  ( f i s h i n g )  
1 6  
4 6  
5 1  
1 2  
A v .  S i z e  o f  c a n o e s  ( m )  
6 . 6  
6 . 5  8 . 1  7 . 8  
D u . g o u t  c a n o e s  ( t r a n s p o r t )  
0  
5  0  3 0  
A v .  n e t s / c a n o e  
2 - 3  
2 - 3  2 - 3  2 - 3  
C o m m o n  g i l l  n e t  m e s h  s i z e s  i n c h e s  ( p a s s i v e  f i s h i n g )  
2 . 5 - 4  
2 . 5 - 4  2 . 5 - 4  2 . 5 - 4  
H o o k s  ( a n g l i n g )  
S i z e  8  S i z e  8  
S i z e  8  S i z e  8  
L o c a l  t r a p s  
P r e s e n t  p r e s e n t  p r e s e n t  p r e s e n t  
T a b l e  1 0 .  O b s e r v e d  s p e c i e s  w i t h i n  a n d  a m o n g  t h e  K i s o r o  m i n o r  l a k e s  d u r i n g  t h e  p e r i o d  
1 9 9 8 / 9 9  
S p e c i e s  L a k e s 
  
M u t a n d a  M u l e h e  
C h a h a f i  K a y u m b u 
  
O . n i l o t i c u s  
x  x  
x  X 
  
0 .  f e u c o s t i c t u s  
x  x
X 
  
T z i l f i i  
x X 
  
B a r b u s  s p p  x x x  X 
  
c . c a r s o n i  
x
x x  X 
  
C .  m o s s a m b i c u s  x
x x  
X 
  
H a p l o c h r o m i n e s  
x  X 
  
M i r r o r  c a r p  
x  X 
  
E d i b l e  f r o g s  
x  
x  
x  X 
  
R e d  s h r i m p s  
x  X 
  
O t t e r s  
x x  x  X 
  
C r a y  f i s h  
x  
X 
  
M o s q u i t o  f i s h  
X 
  
T a b l e  1 1 .  R e l a t i v e  a b u n d a n c e  ( m e a n  c a t c h  r a t e s  - g / n e t / n i g h t - d a y )  b y  s p e c i e s  i n  t h e  
s h o r e l i n e  c o m p a r e d  t o  o f f s h o r e  f o r  e x p e r i m e n t a l  g i l l n e t  c a t c h e s  o f  1 - 5 "  d u r i n g  1 9 9 8 / 9 9  
L a k e s  
T a x a  
C h a h a f i  K a y u m b u  M u t a n d a  
M u 1 e h e  
s h o r e l i  o f f s h o r e  s h o r e l i  o f f s h o r e  s h o r e l i n e  o f f s h o r e  s h o r e l i n e  o f f s h o r e  
n e  
I ) . e 
  
c . c a r s o n i  7 . 3  5 . 4  1 3 . 5  
9 . 3  
-
0 . 5  2 . 4  - 

B a r b u s  s p p  4 . 0  
2 . 1  
9 . 3  
6 . 2  
0 . 8  0 . 2  
-
­
0 .  l e u c o s t i c t u s  
9 . 3  2 2 . 7  
- 0 . 4  0 . 2  0 . 9
-
­
T  z i l l i i  6 . 3  
3 . 6  2 . 7  0 . 8
-
-
-
­
M i r r o r  c a r { )  
4 7 . 4  
8 7 . 7  
9 . 0  1 9 . 5
-
-
- ­
O .  n i l o t i c u s  
-
1 1 . 4  
5 7 . 8  2 0 . 5  
1 0 . 1  
3 1 . 8  
9 . 9  5 1 . 4  
C .  m o s s a m b i c u s  
-
3 . 3  
1 . 4  0 . 6  9 . 6  
2 2 . 8  
4 3 . 5  
1 8 . 2  
H a p l o c h r o m i n i s  
-
-
-
-
7 . 3  
4 . 6  
6 . 4  7 . 9  
T o t a l  
7 4 . 3  
1 3 6 . 2  
9 3 . 7  
5 7 . 3  
2 8 . 0  
6 0 . 8  
6 2 . 2  
7 7 . 7  
1 5  
. t  
' . . : : l l  
"p . 	  
.'-~ 
. .  
1  
,  . . : 1  
I i 
  
I 
  
I 
  
I 
  
I 
  
I 
  
I 
  
I 
  
I 
  
I 
  
· 1 
  
I 
  
I 
  
I 
  
I 
  
I 
  
I 
  
' I 
  
c r a b l e  1 2 	  
F i s h  s p e c i e s  c a u g h t  f r o m  d i f f e r e n t  t y p e s  o f t r a p s  o n  K i s o r o  m i n o r  
L a k e s .  
T A X
-
T A X A  
C h a h a f i  
K a v u m b u  M u t a I l Q a  
M u i e h e  
W i r e  t r a p  
l o c a l  t r a p  
w i r e  t r a p  
L o c a l  w i r e  t r a p  l o c a l  t r a p  
w i r e  t r a p  
l o c a l  t r a p  
C I a n a s  c a n o n !  
B a r l " L ' J  S T J ' t J  
O r e o c i J r o m i s  
/ e u c o s r i c r u s  
E d i b l e  f r O g S 
  
C r a v  f i s h 
  
O r e o c h r o m i s  n i l o r i c u s  
H a p l o c h r o m i n e s 
  
M o s q u i t o  f i s h 
  
! 	
I  
!  
t r a p 
  
3 1  
4 \  4  
6 0 
  
\
\  
2 
  
I
I
I 
  
2  
I  
2 3  
\ 5 
  
2 4  6  
\ 4 
  
1 2 
  
7 1 	  
3 8 
  
I 	
1  
I
! 	  
!  
T a b l e 1 3  
S a m m a r y o f v a r i o u s f o o d i t e m s i n g e s t e d  b y d i f f e r e n t f j . s h s p e c i e s o r i  
K i s o r o  M i n o r  l a k e s .  
L a k e  
F i s h  s p e c i e s  
F o o d  i t e m s  
K a y u m b u  
C  c a r s o n ;  
C h i r o n o m i d  l a r v a e  a n d  p u p a e ,  C a r i d i n a  s p p ,  C h a o b o r u s  l a r v a e ,  
P o v i l / a ,  O d o n a t a ,  d e t r i t a l  m a t e r i a l  
C h a h a f i  
C .  c a r s o n ;  
C h i r o n o m i d  l a r v a e  a n d  p u p a e ,  C a r i d i n a  s p p ,  C h a o b o r u s  l a r v a e ,  
P o v i / l a ,  O d o n a t a ,  d e t r i t a l  m a t e r i a l ,  s m a l l  f i s h .  m o l l u s c s ,  a n d  t a d o o l e s  
M u l e h e  
C  c a r s o n ;  
C h a o b o r u s  l a r v a e . ;  E p h e m e r o p t e r a .  I n s e c t  r e m a i n s .  H a p l o G h r o m i n e s  
M u t a n d a  
C .  m o s s a m b i c u s  
I n s e a r e m a i n s .  f i s h  r e m a i n s .  M a v f 1 v ,  O d o n a r a ,  H a o l o c h r o m i n e s  
C h a h a f i  
C .  m o s s a m b i c u s  C a r i d i n a  5 0 0 ,  O d o n a t a ,  B a r b u s  s p p  
I  K a y u m b u  
.  T .  t i l l i i  
M a c r o p h y t e  r e m a i n s ,  a l g a e  ( N i t z c h i a  s p p ,  S y n e d r a  s p p ) ,  d e t r i t u s  
I  a n d  
I  C h a h a f i  
M u l e h e  
O .  n i / o t i c u s 	  A l g a e  ( b l u e - g r e e n s ,  m a i n l y  i v l y c r o c y s t i s  s p p ,  A n a b a e n a  s p p .  O t h e r s  
w e r e  C e r a t i u m  s p p ,  S c e n e d e s m u s  s p p ,  a n d  l W e i o s i r a  s p p . ,  a n d  
R o t i f e r s ) .  
M u t a n d a  
0 .  n i i o t i c u s  B r o w n  a l g a e  ( C e r a t i u m  s P P ) ,  p l a n t  m a t e r i a l  a n d  I n s e c t  r e m a i n s , 
  
M u t a n d a  
A .  a i l a u d i  
B a r b u s  s o P .  f i s h  e g g s ,  s n a i l s  a n d  f i s h  r e m a i n s . 
  
T h e  a v e r a g e  e g g  c o u n t  o f  t h e  f i s h  s p e c i e s  o n  K i s o r o  M i n o r  L a k e s .
T a b l e  1 4  
F i s h  
L a k e  N o  o f f i s h  
A v e r a a e  e s m  c o u n t 
  
Oreochrom;~f J i / o ( i q u s .  .  
K a y u m b u _  
.  
6 .  
6 0 3 
  
. . .  - .  - - '  .  - 	
. . - "  .  - . . _ ­
. . .  
- - - 6 3 3 	  
- -
- - -
O r e o c h r o m i s  n i i o t i c u s 	  
M u t a n d a  
- '  
O r e o c h r o m i s n i l o t i c u s  . .  
M u l e h e  
3  5 1 9  
O r e e x h r o m i s  n i l Q t i c u s  
C h a h a f i .  1 ­ 9 6 2  
O r e o c h r o m i s  l e u c o s t i c t u s  
C h a h a f i  
5  
1 4 8  
C l o r i a s  c a r s o n ;  
M u l e h e  
3  6 0 2  
.  C .  c a r s o n i  
M u t a n d a  1  
2 9 8  
C  C a r s o n ;  
C h a h a t i  2  
9 4 9  
C .  C a r s ( } T l i  
T l ' , " " U f t b u  
4  
6 3 5  
M i r r o r  c a r p  
C h a h a t i  3  5 4 6 , 0 4 7  
M i I T o r c a r o  
K a y u m b u  2  3 , 8 4 4 , 4 2 5  
B a r b u s s o  
K a v u m b u  
1 1  
,  
8 8 3  
B a r f J u s  S f J  
C h a h a f i  
4  
4 4 9  
, 
  
-
t  
. : 1 . . 
  
f~:' 
, . J : . ,  .  
R o u g h  e s t i m a t e s  o f s i z e  a t  f i r s t  m a t u r i t y  a n d  s i z e  a t  w h i c h  d i f f e r e n t  f i s h 
  
s p e c i e s  a r e  m a t u r e  o n  K i s o r o  M i n o r  L a k e s . 
  
S i z e  a t  f i r s t  m a t u r i t y  S i z e  a t  w h i c h  a l l 
  
L a k e  
. S p e c i e s  
e m u . .  
.  f i s h  a r e  m a t u r e 
  
c m T L 
  
C h a h a f i 	  
M i r r o r  c a r p  
2 6  - 2 7 .  
3 4 
  
B a m b a l a  ( O . / e " " c o s t i c m s )  1 5 - 1 6  
1 9 
  
C C l D ' S b l l i  
1 2 - 1 3  1 6 
  
K a v u m b u  
N i l e  t i l a p i a ( O n i / o t i c u s )  
1 7  - 1 8  
2 0 
  
M u l e h e  
N i l e  t i l a p i a  ( 0  n i l o t i c u s )  1 7  
1 8 - 2 0 
  
c . c a r s o n l  
1 5 - 1 6  
1 8 
  
M u t a n d a  
A s t e t o r e o c h r o m i s  a / l u a u d i  1 4 

-
( N k e j j e )  
1 

I i i  
I 

r;~':~i 
r 	
1  
l a b - I e  1 5 
  
. '  
,  ~',
I I !  
I
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I
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I
I
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. . .  ' 0 - - '  _ . _ . ,
1  
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"  I ' ·  
;
j "  - - - -
M u l e h e
' / ' - ­
C .  c o n O f l i  
0 ' 6  
B a r l n u s p  
I  
H~ 
1 1 "  
0 ' 6  
I  
I  
I '  
c . _ - m a u  
3 3 "  
O .  I f i i o I i t : M s  
5 6 H  
I  
, I  
I  
I  
I  
' I  
H a p l o t : I r r t m I i n u
/ 0 ' 6  
C .  e t z n O I I i  
/ " . . . . . . . .  
B a r l n u  s P O .  l e u c o m e t J l s
/ ' . » J > - ­ / "  
M u t a n d a  
I  
I  
I  
C.~ 
4 0 ' 6  
O . l I i l o t i c : r u  
4 7 %  
I :  
i
1
,;~ 
I  
F i g .  2b.Pe~ C o a t r i b u t i o a  o f  d i f t ' e r e a t  F i s h  l p e C i e s  b y  F r e s h  w e i g h t  i n  E x p e r i m e a t a l  g i l l  n e t  
c a 1 d I e S  o f  1 "  - S "  m e s h  s i z e  o n  l a k e s  C I l a b a f i  aa~ ~yumba p e r i o d  1 9 9 8 1 9 .  '  
I  
j - t  
I '  
. '  
••
f .  - ,  
' J  - ~ ~-; ' r 1 / t . -
~ 
'  • . . . .  
r " ·  
~ 
2 5  
C h a h a f i  
> .  
"  
.  '~. 
l
I . . ; '  
N  = 4 9  
. . . . . . . ; : . . . 
  
2 0
/ 1  
C D  
" 1  
-
C  
O J  
1 5
n s
C D  
Q )  
1 0  
Q .
I I  
~ 
' I  
5  
o  
~l"II'I\~l'I~··"""",···,·,·,·,·. . . · , . . · ·  
C )  
C )  
0 )
C )
C O )  C O )  \ I )
N
N  
• C )
I  
i t )
•
- -
- ­
,
•
•
• •
•
o
U ' )  
o  
U ' )  
o  
U ' )
o  \ I )  
o  
N N  
C " )  C " )  \ I )
- -
- -
• •
I  
T L  ( e m ) 
  
I  
F i g .  3  L e n g t h  F r e q u e n c y  D i s t r i b u t i o n  o f C y p r i n u s  c a r p i o  ( c o m m o n  c a r p )  o n  L a k e  C h a h a f i 
  
1 9 9 8 / 9  u s i n g  5  e m  g r o u p s  .  
' I , 
  
I , 
  
2 0  
K a y u m b u
I '  
1 8  
~' , I " , '  
1 6  
1 4  ,  
•
~. -
N  =  1 0 6  
I !
. . 1  
Q )  
I
1 2  i
O J  
n s
I
-
c :  
1 0 ,  
C D  
( J
I I  
. . .  
Q )  
8 ]  
I '
I  
c .  
6  ~ 
I  
I  
4  
2  
I  
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r : c  
o
N  
r : c
C D
o  
N  
N  
N
N
N
, . . . .  
- -
- -
- -
- -
- -
C D  
0 )  
- -
C O )
U ' )  , . . . .  
0 )
I  
\ I )  
N
N  
- -
- -
- - - -
- -
- -
- -
N  
T L  ( e m )  
I  
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